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Appendix A. Movement Control Workshop Report

Abstract: The Army Movement Control Workshop was held at the Software
Engineering Institute (SEI) on July 9—10, 1991. The purpose of the workshop
was to bring domaln experts from the Army together with the SEI, Industry, and
Academia to discuss related systems, system requirements, and related
problems in the area of movement control. The following is a summary of the
workshop findings.

A.1. Working Group 1: Doctrine and Modeling
Working Group 1, Session 1 (7/9/91, 3:30p.m.—5:00p.m.)
A1.1. Goals

The five goals of this session were to:

Familiarize the workshop participants with SE| movement control work.
Review the proposed FODA project's discussion topics.

Retract inappropriate topics.

® e

Add pertinent new topics.
5. Prioritize topics.

Each of these goals is elaborated in the paragraphs below.

A1.1.1. Familiarize the participants with FODA project’s work

In accomplishing the first goal, the SEI participants presented a general description of the type
of information features and entity relationship models capture. The group also discussed the
interaction between these models, and an overview of the Movement Control Models devel-
oped at the SEI.

The entity-relationship model generated little discussion, the group agreed that the model cap-
tured the information needed for the vast majority of functionality within the movement control
domain.

The features model, on the other hand, generated a great deal of discussion and questions. It
was decided that the mode! would serve as a focal point for any subsequent discussions. The
mode! also served as a mechanism for capturing new system requirements.

A.1.1.2. Review the proposed FODA project’s discussion topics
The six SE! proposed topics were:

1. Scope of movement control and where each developer fits?

2. What aspects of the movement planning cycle should the software support?

CMU/SEI-91-TR-28 A-1



3. What is the time frame for performing movement planning?

4. What commonality exists among the models of movement control embodied
in existing systems (KBLPS, TPFD, CASCOM, SEI, AFATDS, etc.)?

5. What effects would the Air Land operation have on movement control?
6. What other related work, e.g., electronic maps, is relevant to the domain?

Participants were presented this list and an explanation of the topics. The rational for the se-
lection of these topics was also provided.

A.1.1.3. Retract inappropriate topics

Only one topic was retracted, which was Topic 4: “What commonality exists among the models
of movement control embodies existing system?” The group extracted this topic because the
participants felt more suited for discussing characteristics of a movement control system, not
system to system commonality. The group also felt commonality issues were more appropriate
for the participants within Group 2.

A.1.1.4. Add pertinent new topics
There were two new topics added to the list:

1. “Balancing Requirements versus Capabilities”

2. “How do the various movement control (sub)systems to be fielded (AFATDS,
MCS, DAMMS-R) fit within the levels of command in a theater of operations?”

Balancing requirements with capabilities means that within any given theater of operation,
there are a limited number of transportation capabilities available for moving supplies and per-
sonal within that theater. More often than not, move requirements exceed the capability of the
transportation assets. The focus of this topic will be whether this problem is within the scope
of the movement control domain. If so, what are the issues surrounding a solution to this prob-
lem?

How do the various movement control (sub)systems fit within the levels of command in a given
theater of operation? This new topic is concerned with which command structures (Theater,
Corp, Division, etc.) are best suited for a particular software system and what type of interac-
tion would be needed in order to provide a consistent picture of the transportation system.

Per collaboration with the other working group, the feature ‘In-transit Visibility' was suggested
as a topic for discussion within this working group.

A.1.1.5. Prioritize topics

The prioritizing process consisted of weighting the importance of each of the topics and listing them ac-
cording to their importance. The purpose for this was to ensure that the most important issues were ad-
dressed in lieu of the workshop timing constraints.
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The group felt that the order prescribed by the SE| was appropriate and the new topics were
added accordingly. Listed below are the resulting six discussion topics to be addressed in Ses-
sion 2.

1. What is the scope of movement control and where does each developer fit?
« Establishing Main Supply Routes
« Position determination
« Loading of vehicles
« Balancing Requirements versus Capabilities
« In-Transit Visibility
What aspects of the movement planning cycle should the software support?
What is the time frame for performing movement planning?

What effects would the Air Land Operation have on movement control?

What other related work, e.g., electronic maps, is relevant to the domain?

o o os LN

How do the various movement control (sub)systems fit within the various
levels of command?

A.2. Working Group 1, Session 2 (7/10/91, 8:30a.m.—3:30p.m.)

A.2.1. Scope of movement control
A.2.1.1. Establishing Main Supply Routes

This was determined to be an important part of movement control as viewed at the theater and
corps level. MSRs are determined using each mode of transportation, based upon supply re-
quirements obtained from requirements schematics, and the transportation capabilities ob-
tained from mode schematics. A movement program is compiled listing all of the planned
movements needed prior to the start of, and during, the operation. From the movement pro-
gram, movement control software will generate main supply routes (Chapter 6 of [FM 55-15]
describes this process in some detail).

A.2.1.2. Position determination
There were two points of view for this topic:

1. According to Major Garhart, tactical units are given a general position (oval)
by their commander. Within this general area, the tactical units are given the
authority to position their assets. Exact position determination within this
general area would be based on elevation, slopes, and other terrain
characteristics. It was determined that the selection of these general areas
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(ovals) is outside the scope of movement control. This was the responsibility
of task force commanders and their superiors. But support of selection of
exact positions within this oval would be a useful characteristic of movement
control software.

2. From the logistician’s point of view, Captain Boyle indicated that position
determination or site selection was an important aspect of movement control.
Site selection is the detemination of logistics supply points within a given
theater. The factors involved with the selection of these sites are: location of
units receiving the supplies, location of the supplies, terrain characteristics,
and availability of a transportation infrastructures.

After subsequent discussions it was determined that these were in fact similar processes, gov-
erned by a different set of rules, and that this was an important characteristic of movement
control.

A.2.1.3. Loading of vehicles

Loading of vehicles has been automated only in a few specific instances; in particular, the Air
Force has implemented a load planning system for its airlift operations for Amy and Marine
units. ALPS (Air Load Planning System) and CALMMS (Common Air Load Movement Man-
agement System) systems require large amounts of information about the size and weight of
equipment. Such a system is essential in the proper planning and execution of airift move-
ments given the relatively high cost of aircraft usage.

Load planning systems for surface cargo are being proposed but may not be widely used for
various reasons:

e For unit movements, the unit's transportation office/NCO has a
predetermined load plan for each vehicle in a convoy. The equipment being
moved is almost a constant.

* For logistical movements, the amount and types of cargo to be moved and
the destinations are so varied that load planning is a complex problem.

Currently under consideration is the institutionalization of standardized shipping containers.
This would simplify the problem and make a software solution more viable.

The group agreed that load planning software lies within the scope of movement control. But
when considering the effort involved with developing such a feature, load planning software
was not considered to be a critical charactenistic and would probably be an optional feature.

A.2.1.4. Balancing Requirements vs.Capabilities

Based on preliminary evaluation of the transportation system used in Desert Shield/Storm,
balancing requirements with capabilities was not done effectively during this campaign. One
factor that contributed to this was allotting units transportation assets that were not fully utilized
much of the time. To gain perspective, a typical scenario might be that Battalion A has a re-
quirement to move men/material and Battalion B has the transportation capabilities necessary
to accomplish this task, but is reluctant to release these assets for fear of losing those assets
entirely.
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A proposed solution is to develop a centralized transportation broker, who would distribute
these capabilities more effectively. The development of movement control software which
would support this brokerage process would definitely be a high-priority consideration for
movement control software.

One of the primary requirements that would be generated as a result of this feature would be
in-transit visibility, which leads to the next discussion topic.

A.2.1.5. In-transit Visibility

The idea of centralizing the control of transportation assets brings one to the natural conclu-
sion thatin order to accomplish this task, a complete accounting of all the critical transportation
assets must be provided. This is one aspect of in-transit visibility.

Another aspect is keeping track of where the cargo and personal are located within the trans-
portation system. Major Garhart mentioned that as units are being deployed, they are typically
separated into groups. One group might be responsible for preparing equipment for transport,
another might be responsible for delivering that equipment, and yet another might proceed di-
rectly to the tactical assembly area. A critical piece of information for the commanders is where
those units are and when they will be reassembled.

This is another important feature for movement control software.

A.2.2. Aspects of the planning cycle needing software support

The attendees concluded that the three aspects described above are useful features of a ro-
tust movement control system. Simulation capabilities would be particularly useful in course
of action planning and analysis. What-if analysis is useful in performing the initial estimate nec-
essary to ensure the gross feasibility of a planned concept of operations. Operations planning
results in the detailed movement program, and the ability to control and schedule movements
according to established priorities.

A.2.3. Time frame for movement planning

The time frame for movement at various levels of command is a definite factor in movement
control. The time scale increases as the level of command rises due to the size of the units
involved, the complexity of interaction with subordinate and lateral units, and the need for in-
creased host nation support and coordination. Theater and corps commands must accommo-
date a planning cycle that looks ahead weeks in advance in many cases, whereas the brigade
and battalion commander can measure their planning time frame in terms of hours.

A.2.4. Effects of AirLand Operations on movement control

The new AirLand Operations doctrine could have an impact on the way movement control is
accomplished. The current doctrine assumes a linear battlefield with fairly fixed regions of con-
trol for each command echelon. The new doctrine allows for a more fluid battlefield. This will
change standard operating procedures. The corp will exercise more direct control over forces.
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The primary effects on a movement control system will be in the areas of deconfliction and de-
fense-on-move options. Since the corp will exercise more control over a larger geographic re-
gion and more transportation assets, the amount of information that will have to be dissemi-
nated at any given time will increase. Deconfliction algorithms targeted for corp will have to be
more robust. At the battalion level, movement control agents will be operating in less secure
environments near combat operations and they will be more concerned in protecting them-
selves in the event of an unexpected enemy attack.

A.2.5. Other related work relevant to the domain

David Horner presented the Waterways Experiment Station’s (WES) work on TerraCAMMS
(Terrain and Condensed Army Mobility Model System). According to Mr. Homer, Terra-
CAMMS is much more than just an electronic map. The ‘Terra’ portion of the system provides
a graphical display of Terrain characteristics while the CAMMS portion of the system provides
Tactical Decision Aids (TDA) to the user of the system. Some of the TDAs are:

¢ Mobility information, how certain vehicles interact with certain types of terrain
charactenstics.

* Route Classification information, such as bridge classification, road width,
and height restrictions.

¢ Line of site information, at certain elevations one can determine radar signal
ranges.

The system was designed in order to easily provide interfaces to procedures and functions
within TerraCAMMS for specific user application.

One concem that several participants had coming into this workshop was what type of stan-
dardized mapping capability would be selected for the ATTCS systems. Mr. Homer mentioned
that the personnel at the WES met with General Harmon, Program Executive Officer-Com-
mand and Control Systems (PEO-CCS), a week before the Movement Control Workshop.
General Harmon stated in that meeting that TerraCAMMS would be the Geographical Infor-
mation System (GIS) for the ATCCS systems.

From preliminary discussions with WES, the TerraCAMMS possibly contains many of the low-
er level features required for a movement control system.

Just a note to illuminate any confusion. ALBE-GIS (Air Land Battle Environment - Graphical
Information System) and TerraCAMMS are different names for the same system.

A.2.6. Movement control’s fit within levels of command

Within a theater, AFATDS and other systems for various BFAs coordinate movement for their
units for intemal needs but all tactical movements are also coordinated with MCS at the bri-
gade level and below. This is because MCS is the system that the tactical commander and his
immediate staff have access to, and he is the final authority on all movement within his area
of operations. At higher levels of command, the Division, Corps, and Theater/Joint commands
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also have specific movement control organizations that schedule operational movements and
coordinate the use of controlled routes within their zones through the use of the DAMMS-R
software.

A.2.7. Pertinent discussions outside of given scope

The kind of movement (unit or logistical) was determined to be a modifying feature rather than
an operational feature and hence was moved to the appropriate diagram.

Several changes were made to the types of movement feature, particularly under the tactical
(maneuver) sub-feature.

A point was raised that most of the sub-features listed under Planning were applicable on a
smaller scale during execution of movement control. The Operational Features diagram will
be modified to reflect a ‘copy’ (not depicted graphically) of the Planning feature/sub-features
under Adjust.

Numerous items were renamed to more closely fit the attendees’ experiences and knowledge.
A modified feature model and the features descriptions are available in Appendix E of this re-
port.

A.3. Working Group 2: Validation and Transition
Working Group 2, Session 1 (7/9/91, 3:30p.m.-5:00p.m.)

A.3.1. Representation

Mr. Cohen inquired as to the range of representations that could be used to represent a de-
velopment, such as DAMMS-R: Whether several types of tools could provide information to
support all the users? The following responses were made to Mr. Cohen’s inquiry:

e Mr. Black felt that there are actually too many aspects of a development to
look at and that you may need several different representations to
understand the domain.

e Mr. Cope, of DAMMS-R, expressed the view that too many representations
only confuse the final product. Mr. Valentine said that DAMMMS-R had gone
back to the basics of data flow diagrams to represent their convoy planner.

* Mr. Johnson suggested a tool like Teamwork may be used to represent these
basic data flow diagrams.

* It was suggested that an object-oriented development may possibly express
the information in a common way.

* It was felt, however, that a key question to representing the information was
how you would be presenting the product to an agency.

* Mr. Valentine felt that a demonstration of the prototype software would
enable the customer to pick and choose what they desire from the system.

CMU/SEI-91-TR-28 A7




A.3.2. Reuse Issues

The representation discussion quickly progressed to a discussion of common versus unique
tailoring of software. The questions asked and comments made were:

* How is the software provided and is it reusable? Would this become part of
a working, reusable library?

Mr. Black, Mr. Silva, Mr. Valentine, and Mr. Johnson didn’t feel that any of the
software would be reusable. They felt that there were too many approaches,
clients, and systems to have a realistic reuse library.

* Were software products being written with reuse, libraries, and modularity in
mind? Who was going to maintain the libraries?

Mr. Black felt that changes to user interfaces and databases prohibit reuse
and that people were not really leaming to write code to be reused. Mr.
Johnson stated that his organization encouraged reuse within house. But,
Mr. Johnson also cited proprietary rights as a problems with reuse libraries.
Mr. Fragale discussed the topics of configuration management and the
awareness of the reusable modules. Mr. Fragale also suggested that the
Armmy may have a centralized database in the future; however, Mr. Silva did
not feel that the database would be visible to all the possible users.

A.3.3. Topics for Session 2

The working group decided to discuss their representation and reuse issues using the follow-
ing topics as an outline:

1. Who are movement control users?
« ATCCS (AFATDS, CSSCS, MCS)
« CASCOM (DAMMS-R)
« ACCIS
« Others
2. What are their needs?
« Movement capabilities
« Logistics capabilities
« Course-of-action planning
« In-transit visibility
3. How to deliver capabilities - Representations?
« Abstract models
« English text

- Object/package libraries
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« Prototypes

« Data dictionary (element definitions, standard abbreviations and
terminology, and entity relationship information)

« Control/data flow

4. How to get from Abstract Representation to Production System?
« Refining prototype through customization
« Use of model as basis of development
« Building from package or object libraries

« Marketing stand-alone system

5. What are barriers to common solutions?
« Standard languages
« Reusable software (rewrite interface, rewrite application)
« GFE and proprietary core

« Common versus unique tailoring

A.4. Working Group 2, Session 2 (7/10/91, 8:30a.m.—3:30p.m.)

A.4.1. Catalog of Systems and Features

The second meeting of the working group began with Mr. Valentine providing an in-depth de-
scription of the convoy planner and highway regulation functions of the DAMMS-R project.
This included the procedures for planning and requesting a move; the responsible groups with-
in the theater, corps, and divisions; the concept of road networks; and the act of deconfliction.

Mr. Valentine, Mr. Silva, and Mr. Black attempted to identify the similarities and differences be-
tween the movement concepts of the DAMMS-R, CSSCS, and AFATDS systems. For exam-
ple, DAMMS-R is concerned with a road network that is defined in the Traffic Circulation Plan
(TCP) and the controlled Main Supply Routes (MSR) of the Highway Regulation Plan (HRP),
whereas the AFATDS system is only concerned with tactical routes for unit movement. The
DAMMS-R system will perform deconfliction by Identifying a conflict and attempting to resolve
it, the AFATDS system will only detect a conflict, and the CSSCS system will only establish a
set of priorities if a conflict exists. Table 1 lists the similarities and differences of the highway
regulation and convoy planning functions of DAMMS-R, AFATDS, and CSSCS as well as
those for the systems developed by the Carnegie Group (CGI) and Martin Marietta (SAFORS).

Mr. Valentine and Mr. Silva agreed that the contents of convoys will eventually need to be sup-
plied to both DAMMS-R and AFATDS. CSSCS currently has in-transit visibility on certain con-
trol items within supply and transportation units and DAMMS-R uses a container transportation
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control number (TCN) to follow a container, but there is nothing in place to follow the contents
of the container.

A.4.2. Transition

The final discussion for the working group dealt with getting a model/prototype to production
system. The key point is the ability to communicate the information that must be exchanged
between developers and users. Mr. Silva felt that the information should be provided to the
staff planners and concept planners rather than the users. Mr. Johnson felt that the ability to
demonstrate various levels of functionality in prototype form is a very important part of product
introduction. In addition, he felt that the ability to estimate where the product will be, at a given
time, in reference to the willingness of an end users acceptance to the product, is very impor-
tant. The group felt that it is impossible to predict the end users openness to a product or pro-
totype. Mr. Johnson felt that in the early stages of the product, developers should limit the
number of diverse inputs to avoid ballooning of the requirements.
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A.4.3. Summary

The group developed a high-level catalog of common features (Table 1), that also showed key
differences among the related systems. The group also defined key areas where joint efforts
can lead to common solutions. These efforts apply to software to support movement control
as well as other Army systems The areas needing common solutions include:

¢ Graphic Information Systems and a common binding for movement related
applications.

¢ Amy organizatic')n. representation.
¢ User interface standards.
* Vehicle classification and characteristics.
¢ Standard terminology.
The group also determined several steps necessary to assure smooth transition from abstrac-

tion to production:

¢ A clear statement of requirements for a system. Commonality and reusability
are not a substitute for formal agreement between developer and customer.

¢ Feeding back results to identify gaps in the abstract model.

* Using new salicitations as a basis for improving the model and assuring its
applicability in an evolving domain.

¢ Knowing the infrastructure of customer organizations.
¢ Attending briefings, seminars, etc., to assure knowledge of marketplace.

e Developing the ability to pull new technology into the development
organization and push new ideas into the community.
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Appendix B. Transportation School Training

Abstract: The information contained in this section is a summary of a two-week
block of instruction entitied “Transportation in a Theater of Operations.” The
course is geared for the amies Captains and Majors who will assume the
responsibility of transportation-related issues during peacetime and in war.

B.1. Movement Management Organizations

B.1.1. Definitions

e Transportation Management. The performance of command and/or staft
functions related to planning, coordination, evaluation, and analysis of all
aspects of water, rail, highway, and air transportation systems; development
of transportation policies and doctrine; assessment of capabilities in terms of
current and projected transportation requirements; allocation and monitoring
the use of transportation resources in accordance with established priorities;
and preparation of contingency transportation plans.(AR 310-25)

e Traffic Management. The direction, control, and supervision of all functions
incident to the procurement and use of freight and passenger transportation
services.

¢ Movement Control. The planning, routing, scheduling, control, and in-transit
visibility of personnel, units equipment, and supplies moving over lines of
communication in accordance with the directives of command planning. It is
a continuum involving the synchronization and integration of movement
information and programs spanning the strategic, operational, and tactical
levels of war. Movement control is guided by a system of balancing
requirements against capabilities and allocating resources based on the
combat commanders priorities.

* Movement Requirement. The request to transport personnel or material
that has been approved by the appropriate commander.

¢ Movement Capability. The sum total of the capabilities of the shipping and
receiving agencies and the transport services.

* Movement Program. A command directive prepared by the transportation
movements elements and issued in the names of the commander.

¢ Throughput Distribution. The shipment of supplies from point of origin as

far forward into the combat zone as possible, bypassing intermediate supply
activities.

B.1.2. Principles
The four principles of movement control operations are:
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1. Control of Movements will be Centralized at the Highest Level. Exercised
by the commander charged with supplying logistical support and who is in a
position to see the complete transportation system.

2. Fluid and Flexible. The transportation system will adapt to continuously
changing demands.

3. Maximum use of Carrying Capacity. Transportation cannot be stored, full
utilization of transportation assets.

4. Movements will be Regulated. A movement will notbe initiated if it is known
that any part of the transportation net cannot support the move. Movements
will be regulated according to there priorities.

B.1.3. Theater Organization

Communication Zone Corps Division
TA DCSLOG AC of S TRANS DTO ;
ul
1 1 i i
TAMCA TRANSCOM MCC TRANS Big MCO TMT Co

Levels of War

Figure B-1 Generic Theater Organization
1. Communication Zone
« Supervisors: Theater Army Deputy Chief of Staff Logistics (TA DCSLOG).

» Coordinators/Controllers: Theater Army Movement Control Agency
(TAMCA).

» Mode Operators: Transportation Command (TRANSCOM).
2. Corps

» Supervisors: Assistant Chief of Staff Transportation (AC of S Trans).

B-2
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» Coordinators/Controllers: Movement Control Center (MCC).
« Mode Operators: Transportation Brigade (Trans Bde).
3. Division
« Supervisors: Division Transportation Officer (DTO).
« Coordinators/Controllers: Movement Control Office (MCO).
» Mode Operators: Transportation Motor Transport Company (TMT Co).

B.1.4. Movement Control Teams

These organizations are designed to help accomplish transportation management and trans-
portation control. There five types of Movement Control Teams: Regional, Air Terminal, High-
way, Highway Traffic Point Team, and Branch. The TAMCA and MCC provide command and
control over the MCTs. The teams are organized with special types of transportation skills and
placed at locations where these skills can be fully utilized.

B.2. Host Nation Support

The provision of support (Manpower, Equipment, and Facilities) by a host nation (Korea, UK,
Germany, etc.) mainly in the administrative and logistics areas of operations.

B.2.1. Types
e Govemment Agency

¢ Host Nation Civilians

¢ U.S. Contractors and Third Nation
¢ Host Nation Military Units

* Host Nation Facilities

¢ Supplies and Equipment

B.2.2. Standardization Agreements (STANAG)

The Standardization agreement is an agreement among several or all of the NATO member
nations to adopt like or similar operational, logistical, and administrative procedures. The main
advantage of standardization is that the system and documentation requirements in use today
would also be good in time of war. The most important transportation standard agreements
are listed below.

1. STANAG 2155.
+ Road movement and credit

» Mode: Road
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2. STANAG 2156.

« Surface transport request and resupply to surface transport request

» Mode: Road/Rail/Sea

B.2.3. Summary

At the beginning of Desert Shield the allied forces estimated that the amount of Host Nation
Support to be provided by the Saudi government would be on the order of 25%. Prior to Desert
Storm the actual figure of Host Nation Support provided by the Saudi’s was 75%. With the pur-
posed cutbacks to the military spending in the years to come, the U.S. military will rely heavily

on Host Nation Support to provide transportation assets.

B.3.

B.3.1.

B.3.2.

B.3.3.

Transportation Intelligence

Definitions

¢ Intelligence. The product resulting from the collection, processing,
integration, analysis, evaluation, and interpretation of available information
that concems one or more aspects of foreign nations or areas of operations
that are immediately or potentially significant to military planning and
operations.

¢ Technical Intelligence. Intelligence conceming foreign technological
developments and operational capabilities of foreign material that have or
may have practical applications for military requirements. Itis the end product
resulting from the processing and collation of technical information.

¢ Transportation Intelligence. A facet of technical intelligence, it is the
product resulting from the collection, evaluation, interpretation, analysis, and
integration of all available information about the air, land, and water
transportation systems of foreign areas of operation that are of immediate or
potential military significance. This intelligence includes data on the
characteristics, condition, development, organization, material operation,
maintenance, and construction of transportation system facilities.

Doctrine
* FM 55-1: Transportation Services in a Theater of Operations.

¢ FM 34-1: Intelligence and Electronics warfare operations.
* FM 34-3: Intelligence Analysis.
¢ FM 34-54: Battlefield Technical Intelligence.

Objectives of Transportation Intelligence
¢ Determine foreign transportation capabilities and limitations.

* Provide information from which military countermeasures are developed.

B4
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B.4.

B.4.1.

B.4.2.

¢ Pemit use of foreign transportation equipment and facilities by U.S. forces.
¢ Exploit new transportation development for Military needs.

¢ Provide input on a continuous basis to the overall national integrated
technical and scientific intelligence program in consonance with theater
policy.

* Provide tactical, operational, and strategic studies on characteristics,
capabilities, and limitations of foreign transportation equipment, facilities, and
installations.

e Transportation intelligence is always essential to successful military
operations. Now, with the development of highly complex weapons systems
and the necessity of rapidly deploying our troops to remote areas and then
keeping them supplied, technical intelligence has assumed a more critical
role in military planning.

Movement Plans, Programs, and Procedures

Definitions

e Operational Plan. A plan for a single or series of operations to be carried out
simultaneously or in succession. Itis usually based upon stated assumptions
and is the form of directive employed by higher authority to permit
subordinate commanders to prepare supporting plans and orders.

e Movement Plan. A command directive that the TAMCA plans and the
division prepares with input from all movement control levels. The plan allots
available transportation to support requirements based on tactical prionties
that the operational commander sets the supply and movement priorities for
unit commanders. The plan provides transportation priorities to resolve
competition, traffic, and mode management decisions so that available
transportation assets are best used and comply with any Host Nation-
imposed restrictions.

* Movement Program. An authorized movement program.

Movement Procedures

The seven step procedure for movement planning is:

1.

N m o B 8

Develope a distribution pattem

Determine what must be moved.

Determine what transportation resources are available.

Balance requirements against the capabilities.

Determine shortfalls, critical points, and recommended priorities.
Coordinate the plan.

Prepare, publish, and distribute the movement program.
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B.5. Transportation Movement Release

B.5.1. Force Activity Designator (FAD)

The Force Activity Designator is used for logistics supplies before that are in-transit. It is used
to specify a relative prionty of one logistic item to another. They are used to map logistics pn-
orities to transportation priorities.

B.5.2. Transportation Priorities

Transportation priorities are use to specify the relative degrees of transportation urgencies
from one transported item to another. There are five levels of transportation priorities: TP1,
TP2, TP3, 999, and ALOC.

1. TP1. If the request for transportation with designation of TP1 is made before
9:00 a.m., the total transit time will be 6 days, otherwise the total transit time
is 7 days.

2. TP2. If the request for transportation with designation of TP2 is made before
9:00 a.m., the total transit time will be 7 days, otherwise the total transit time
is 8 days.

3. TP3. The total transit time for a TP3 will be a minimum of 11 days.
4. 999. The item will be delivered within 24 hours.

5. ALOC (Air Line of Communication). The item will be delivered within 24
hours.

B.5.3. Transportation Movement Release Code (TMR)

The TMR is a unique alpha numeric code that specifies a specific cargo movement or repre-
sents usage of a transportation asset directed through movement control channels. Standard
TRMs (STRMSs) also exist, which are TRM codes that are assigned to recurring moves (i.e.,
movements of the same supplies to the same locations on a routine basis).

B.5.4. Conclusion

TMRs are a means of tracking transportation assets within a theater of operations. Contained
in these TMR'’s are TPs which provide a means of specifying degrees of urgency. The Trans-
portation Prionties are also used as one of the criteria for selecting a mode of transportation.

B.6. Utilization of Highway Networks

B.6.1. Definitions

e Highway Traffic Regulations. The coordination and the actual use of the
road network by vehicles, personnel, and animals needed to meet military
requirements. It consists of planning, routing, scheduling, and diverting
movements on the available road networks in accordance with priorities.
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¢ Traffic Control. Includes enforcing traffic laws and regulations, investigating
traffic accidents, and directing traffic. It is a function of the Military Police.

¢ Highway Regulation Plan. A staff plan which combines pertinent
information from standard operating procedures, directives, regulations,
traffic circulation overlays, and staff estimates of the capabilities of the
existing road network to handle the traffic that must go over it.

e Critical Point. A roadway structure or feature which limits road width,
overhead clearance, or vehicle load class as well as any feature which
interferes with the meeting or crossing of two or more streams of traffic.

B.6.2. Highway Traffic Division

The Highway Traffics division is a located with the MCA and MCC. It provides Liaison Support
to personnel, intelligence, tactics, logistics, and military planning.

¢ Functions/Operations. Provide efficient highway regulation.
« Planning
« Routing
« Scheduling
« Directing
* Responsibilities.
« Maintenance of a situation map.
» Adherence to established priorities.
+ Receipt of all requests for highway routing.

« Issuance of Schedules, Road Movement Tables, Movement Credits, and
Traffic Circulation Maps.

«» Coordinate with other Highway Traffic Divisions.

« Coordination with engineer construction activities.

* Road Maximization Techniques.
« Balance: Matching vehicle characteristics with those of the roads.
» Separation: Non-conflicting routes to concurrent movements.

« Distribution: Spreading traffic over many routes.

B.6.3. Highway Route Classification

The classification of a route takes five parameters into consideration: width, type, class, clear-
ance, and obstructions. More details are provided in [FM 5-36).

CMU/SEI-91-TR-28 B-7



1. Width. The width of the minimum traveled way along the route.
2. Type. There are three alphabetic codes used to designate a route type:

a. Type ‘X’ is an all-weather route. This is a route that with reasonable
maintenance is passable thought the year to maximum capacity
traffic.

b. Type Y’ is a limited all-weather route. This is any route that with
reasonable maintenance can be kept open in all weather, but is
sometimes open to less than maximum capacity traffic.

c. Type ‘Z is afair weather route. This is any route that quickly becomes
impassable in adverse weather and cannot be kept open by
maintenance, short of major construction.

3. Class. The military load classification. This is usually a bridge classification,
but it could also be a culvert or a weak part of the road surface, such as an
embankment.

4. Clearance. This indicates the minimum overhead clearance for a particular
route. If there is an unlimited overhead clearance, ‘00’ is used.

5. Obstructions. Route obstructions are factors which restrict the type, amount,
or speed of traffic flow. There are two special types of obstructions which
carry their own special character code: Snow Blockage (T) and Flooding (W).

B.6.4. Route Classification Formulas

Route classifications are usually specified with Route Classification Formulas. A typical formu-
la might look like 7.0m/X/50/9.2m/T. This would indicate the route has a minimum width of 7
meters, an all-weather route, a military load classification of 50, an overhead clearance of 9.2
meters, and there is snow blockage somewhere along the route.

B.7. Modes of Transportation

B.7.1. Types
* Animals

¢ Road

e Water

¢ Rail

¢ Aircraft Fixed Wing
¢ Aircraft Rotary Wing

B.7.2. Governing Factors
¢ Transportation Priority (TP)

¢ Required Delivery Date (RDD)

B-8 CMU/SEI-91-TR-28



* Weight and size

¢ Nature of matenal

¢ Cost of transportation
¢ Distance to be shipped

¢ Modes of transportation available

B.7.3. Mode Selection Criteria
e Priority Requirements. The theater commander determines priorities.

¢ Security Requirements. These include Nuclear, Biological, and Chemical
(NBC) considerations, and the security classification of the cargo or
movement.

¢ Political Requirements. The types of cargo and anti-U.S. Sentiment.

¢ Guidelines.
« Allocating capability for the largest shipments the longest distance.

« Use the full capacity of each mode in relative economy.

B.7.4. Vehicle Classification

Vehicle classification takes the following factors into account: weight/load classification of the
vehicle, its height, and its width. This information can be found in [FM 5-36} and [FM 55-15].
Special consideration needs to be exercised when towing vehicles or when loading equipment
on top of vehicles.

B.7.5. Convoy Management
B.7.5.1. Definitions

¢ Convoy. Six or more vehicles moving together over the same march route,
or ten or more in one hour.

¢ March Column. All vehicles in a convoy.
¢ Serial. A group of vehicles within a march column.
¢ March Unit. A group of vehicles within a serial.

* Functional Elements. The Head, Main Body, and Trail are functional
elements within a group of vehicles.

* Road Distance. Distance from point to point usually expressed in miles or
kilometers.

* Time Distance. Time required to move from one point to another point at a
given rate of speed.

* Lead. Linear spacing between heads of elements in a column/senial.
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¢ Time Lead. Time measured between the head of one element or vehicle and
the head of the next as they pass a given point.

¢ Gap. Space between the rear of one element to the front of the following
element.

¢ Time Gap. The time measure between the rear of one element and the front
of the next as they move past a given point.

* Length. Length of roadway occupied from front to rear

* Time Length, Pass Time, or Time Space. The time of a column or element
to pass a certain point.

¢ Road Clearance Distance. Total distance that the head of the convoy must
travel for the entire column to clear a section of road.

* Road Clearance Time. Total time a column or element requires to travel
over and clear a section of road.

¢ Road Space. Total length of roadway occupied by a column or element and
any space added to the length that may be required for safety or to maintain
flexibility.
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B.7.5.2. Road Movement Graphs

90

80

70

60

Serlal A
50

Distance

40
Serial B
30

20

10

0900 1000 1100 1200 1300 1400 1500 1600 1700
Time

Figure B-2 Road Movement Graph

B.7.5.3. Convoy Organization

Guidelines for vehicle densities within @ march unit and the gap distances between march
units and serials can be found in [FM 101-5]. Guidelines for convoy speeds over different road
classification formulas can also be found in [FM 101-5].
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Appendix C. Using Info Mode in GNU Emacs

C.1. Formatting a File for Use in Info Mode

All information in an Info file (see [STALL87] for complete information on GNU Emacs) is
stored in one of more logical nodes. The start of a node is delineated in a file by placing two
special characters in succession on an otherwise empty text line. These two characters are
unprintable, but they are seen on a screen display as ~_~L where the ~ stands for use of the
‘Control’ key. The next important piece of information is the node name. Itis delineated by the
use of the text symbol Node: at the start of a line with a space and then a identifying name
that must be unique from all other identifying names in the file. Multiple word identifiers, i.e.,
spaces, are allowed. Other fields that can occur on this line are Next : , Up: , and Previ-
ous: . Next and Previous names refer to sibling nodes at the same conceptual level in a
hierarchical structure and Up refers to the parent of a node. The top node in the hierarchy is
Top.

Children of a node are usually created using the Menu capability. A menu is created by first
signifying the start of a menu. This is done by creating a line with the text * Menu: onit. Menu
items are designated by separate lines using the form *<Name>: where <Name> is an identi-
fying name as discussed. The menu list is ended whenever a text line is seen that does not
begin in the menu item format. A brief description of the menu item can be entered on the line
starting one space after the colon.

The third way to create a reference from one node to another is using the Note capability. This
capability is used to create the non-hierarchical links between nodes in an Info file. For exam-
ple, it is used in the domain information files to allow the user to quickly access the definition
of a term when it is used in the explanation of a feature or an entity. A note reference can be
created anywhere in a textual line (that does not interfere with another Info marker) using the
form *note <Name>::. Figure C-1 shows a sample node, which contains an example of
each of the important usages described above formatted in the basic style used in our domain
Info file for movement control.

The last step to perform whenever an Info file is created or modified is to invoke a special op-
eration within Emacs to create a tag table for the nodes in the file. The tag table is a list of
intemal pointers that Emacs can use to quickly locate nodes within the files. The operation is
invoked by typing <Meta>X Info-tagify'. This operation should be invoked at the end of
any editing session when changes have been made because the Info-tagify operation uses
the position of the node within as its index and the position of nodes changes as text is entered
or deleted.

1 <Meta.> refers to the use of the Meta key, which is different depending upon the keyboard in use. The GNU
Emacs manual discusses the binding of logical and physical keyboard keys in detail.
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I\AL
Node: A Node,Next: Node-3, Up: Parent Name, Prev: Node-1

Some text(optional) about the node as desired.

* Menu: One line describing the overall choices.
* Child A:

* Child B:

* Child C: a description of this menu choice is OK here.

See *note Other Node:: for further related information.

Figure C-1 File Format for GNU Emacs Info

C.2. Invoking Emacs and Navigating in Info Mode

To use an Info mode file within Emacs, it must be informed where your Info files reside (the
default location is where the Emacs Help Info files reside). To do this, a special function to lo-
cate and load your info dir file should be incorporated into a .emacs file in your home directory.
The .emacs file is read when Emacs is invoked and serves to initialize your editing session.
The dir file is a special top-level Info file into which the names for a set of Info files are entered.
Thus, a common location can be maintained for accessing information on all domains. Figure
C-2 depicts the information to be incorporated into the .emacs file.

The domain Info file can be invoked directly by typing emacs -e da-browser at the UNIX
shell level. The -e option executes the named function at start-up, which puts the user directly
into the Info mode under Emacs and reads in the dir file to begin the browsing session.

;:; Define an alternate Info browser for DA information
(defun da-browser ()
“Browse through the available information about a domain.”
(set-variable ‘Info-directory “<Info directory path>”)
(find-file “<Info directory path>/dir”)
(delete-other-windows)
(load “info”)
(Info-mode)

;:: Invoke the proper major mode for the Info browser.
(setq auto-mode-alist’ ((“\\.inf$” . info-mode)))

Figure C-2 The “da-browser” Function Text
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The commands used to navigate through the Info nodes are listed below. Most are single key
entries that execute immediately. Others will require the use of the Retum key after entering
a name or confirming a selected choice.

Command

1upto5

Space bar

Delete

Description

Go to the Next: node (as seen in the node name line).
Go to the Previous: node.

Go to the Up: (parent) node.

Go to the Menu item pointed to by the current text cursor location. A Return
is required to get to this choice.

Follow the reference to be named in the bottom command line. The space
bar here serves as a name completion mechanism if the first character pro-

vide an unambiguous reference to a *note in the current node.

Go to the named node to be specified in the bottom command line. The
space bar completion will NOT work here.

Go to the Last node you were at.

For any Menu, the first five items can be accessed immediately by typing
the appropriate numeric character.

Go to the next page of a large Info node.
Go back to the previous page of a large Info node.
Go to the beginning of a node.

Table 2 List of Info Mode Commands
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Appendix D. The Entity-Relationship Model

What the entity-relationship model represents is a set of accepted conventions that most Army
movement control system tend to follow—it is not a description of the full functionality of every
movement system, which can include ideas not needed in commercial systems supporting
movement.

Note: Relationships are represented as links between entity nodes. All names used in the fig-
ures to follow are either proper names used in the paragraph identifiers or the Altemate Names
which can be found at the end of the entity descriptions, if applicable.

Altemate Name: environment

environment (tupleof:6)

schedules. orders. trans. dist plan. intell. task force.

Figure D-1 Top-Level Entities for Movement Control

D.1. Orders

Orders are the mechanism by which commanders get their subordinate units to perform func-
tions or achieve objectives.

An order is always addressed to some Unit or Task Force commander. A movement related
order usually contains some information about a selected mode of transportation.

orders {tupleof:4)

rd_mvmt_annex(osetof)

frag order (str)
OPORD (tupleof:1)
warning order(str) mvmt_ord(tupleof:1)

OPLAN(tupleof:1)

rd_mvmt_annex. mvmt_table (boolean)

rd_mvmt_annex.
Figure D-2 Decomposition of the Orders Entity

See also: *note Units::

‘note Transportation::
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Definition: *note order::

D.1.1. Fragmentary Order

A fragmentary order is an abbreviated from of an operation order used to make changes in
missions to units and to inform them of changes in the tactical situation. “A fragmentary order
(FRAGO) provides pertinent extract from a more detailed order. It ... usually provide timely
changes to existing orders. Those elements found in a complete order are omitted when they
are not changed...”

Relationships: modifies an Order previously issued
Source: FM 101-5-1 and FM 101-5, p. 7-4

Altemate Name: frag_order

D.1.2. Warning Order

“A waming order gives subordinate units advance notice of a contemplated action or order
which is to follow. Its purpose is to help units and their staffs initiate the preparations for exe-
cution of a mission by giving them the maximum waming and the essential details of impend-
ing operations including planning time available.

The warning order may include:

*Earliest time of move.

*Rendezvous (point) and time for assembly of a group (or task force).
*Regrouping of transport.

*Preliminary moves to assembly area.

The wording must show clearly what the ... recipient ... must act on (immediately) and what is
a waming... Every waming order involving movement must state a time before which there is
no move. This means a further order must be issued before that time giving actual move tim-
ings (a movement order), or extending the time before which there will be no move, or placing
the troops at so many hours or minutes to move.”

Relationships: is-a Order
Source: FM 101-5, p. 7-4

Altemate Name: warning_order

D.1.3. OPLAN/OPORD

“An operation order (OPORD) gives subordinate commanders the essential information to car-
ry out an operation. When a operation is to be conducted at some future time, the OPORD
may be an operation plan (OPLAN), which will be implemented by appropriate instructions...”
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The difference between an OPLAN and an OPORD is usually only a matter of how times are
used. See Event Times, paragraph D.5.1.1.

Relationships: is-a Order
has 1 *note Road Movement Annex::
Source: FM 101-5, p. 7-2, G-51

D.1.3.1. Road Movement Annex

A road movement annex is a designated section of an OPORD/OPLAN. It contains the infor-
mation about the planned movements of units needed to put forces into place at the correct
time to accomplish some part of the plan. Pages G-51 and G-52 of FM 101-5 contain a precise
outline of the information to be given in the annex for the movements covered by the plan. This
outline is identical to that for a road movement order given to a single unit.

Relationships: has N "note Movement Order::
may contain *note Movement Table::

Source: FM 101-5, p. G-51/52

Altemate Name: rd_mvmt_annex

D.1.4. Movement Order

A movement order is the final step performed by a commander in preparing to have one or
more of his subordinate units move from one location to another. It contains all of the informa-
tion that a unit needs about routes, schedules, support to be provided, etc., for a unit to move
without further coordination. A road movement order is a special kind of administrative/logis-
tics order. Its format is identical to that for the *note Road Movement Annex::

Relationships: is-a Order
contains *note Routes::
*note Schedules::
may contain *note Movement Table::
See also: *note operation order for road movement::
Source: FM 101-5, p. 7-3, G-19
Altemate Name: mvmt_ord

D.1.4.1. Movement Table

A movement table is an optional appendix to a road movement annex or order. It is a mecha-
nism for displaying the information about one or more road movements in a convenient and
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readable form. The chief attnbute of a movement table is the layout of the due and clear times
for the critical points on the route(s) the unit is using for its move. Related movements are
shown on the same table for easy comparison of times so that time constraints are more visible
to commanders and logistics personnel. FM 101-5 provides the exact detail of the information
to be supplied in a movement table.

Relationships: may be part of *“note Movement Order::
*note Road Movement Annex::
Source: FM 101-5, p. G-141/142

Altemate Name: mvmt_table

D.2. Task Force

A task force is a temporary grouping of units, usually to carry out a specific operation or mis-
sion. It has many of the entities and attributes of a unit. However, it has no assets of its own;
its assets come from the units that comprise the task force. It also does not have a UIC (see
Section D.2.4.3.) due to its temporary nature.

Relationships: has temporary control of N *note Units:

consists of "note Mission::
*note Structure::
*note Status::

Definition: *note Task Force::
Source; FM 101-5-1

Altemate Name: task_force

task force(tupleof:4)

mission(str) units (osetof)

structure. status{str)
unit.

Figure D-3 Decomposition of the Task Force Entity

D.2.1. Mission

A mission is the task or objective that a unit is to accomplish. A unit is assigned a generalized
mission for which it receives the most appropriate assets and structure for achieving the mis-
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sion. During operational planning, the mission is made specific for each instance of a task to
be performed or objective to be attained.

A task force is organized with a specific mission already known to the commander formulating
the task force. Usually a task force is comprised of many parts of one unit, augmented with
other units of various types that have assets that the main unit is lacking.

Definition: see “note mission::

D.2.2. Structure

The structure of a unit designates the allocation of personnel to the various functions within a
unit. A unit's overall structure is designated by the appropriate Table of Organization and
Equipment for that type of unitin FM 101-10. These tables standardize the structure of the var-
ious kinds of combat and support units found in most levels of the Ammy organizational hierar-
chy.

Relationships: has 1 “note Commander::

has N “note Subordinate Units::
structure (tupleof:2)

subord units{osetof)

headquarters(tupleof:2)
staff (osetof)

commander (str) subunit (definedas:unit)

officer(str)
Figure D-4 Décomposition of the Structure Entity

D.2.2.1. Headquarters
The location of the personnel assigned to perform the command function of a unit.

D.2.2.1.1. Commander
The chief commissioned officer in charge of a unit, regardless of his rank.

D.2.2.1.2. Staff
The officers designated to assist the commander in the performance of his duties.

Definition: see *note staff::

D.2.2.2. Subordinate Units
The group of units that are subject to the authority or control of an officer.
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Altemate Name: subord_units

D.2.3. Status

The status of a unit involves a description of the state of the personnel, equipment, and sup-
plies that is used to determine the ability of a unit (or task force) to achieve present or future
missions. This status information is an important part of the situation reports sent by unit (or
task force) commanders to their supenors.

D.2.4. Units
A unit is an entity that can go into combat or that provides support for combat in some fashion.
It exists as a permanent part of the Ammy command hierarchy.

See also "note Task Force::

prop_move(tuleof:3)

mission{str}

unit_positigns {tupleof:2)

structute, rt_schedule({str) prop_rtslosetof)

uie(str) planned osetof) chasen 1t (def inedas:petworks)

status(str) / current {definedas:location) prop_ct {definedas:netvorks)

unit_assetg{tupleof:2) posit ions (fupleof:2)

at _time(definedas:tim)
as]_assets(tupleof:2)  toe assets. t ts(twleof:
point {definedas:location) * ERiY

suppliesjtupleof:3) personnel {nat} vehicles.

supplies.  usage rate(tupleof:3)
/T\ equipeent {osetof)
pol {int} nition{int)

pol_rate{nat) ' amo _rate{nat)

food(int i A
food rate{nat) {int} equiprent_id{int)

Figure D-5 Decomposition of the Unit Entity

D.2.4.1. Mission
See paragraph D.2.1.

D.2.4.2. Structure
See paragraph D.2.2.
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.D.2.4.3. UlIC-ent

A six-character alphanumeric code designating a unit that can be allocated to a specific mis-
sion.

Altemate Name: uic

D.2.4.4. Status
See paragraph D.2.2.1.1.

D.2.4.5. Assets
Assets are the physical objects that a unit has to work with.

D.2.45.1. ASL Assets
These are assets that are consumed or used by the unit's personnel and equipment, which
are generally nor reusable after they are used or otherwise disappear.

See also: *note ASL::
Altemate Name: asl_assets

D.2.4.5.1.1. Supplies
Various forms of consumable items form the basis for this abstraction.

The kinds of consumables and their Army designation are listed below.
Ammunition: Class V supplies

Food: Class | supplies

POL: Class Ill supplies

Relationships: part of *note Support::

D.2.4.5.1.1.1. Ammunition

Ammunition includes bullets, bombs, rockets, grenades, mines, and generally any part of an
explosive device listed in the Army Class V Supply group. These parts are generally useless
after explosion or detonation occurs. The exceptions are bullet and shell casings.

Source: FM 101-5-1

D.2.4.5.1.1.2. Food

Subsistence items found in the Army Class | Supply group. These include meals ready to eat
(MRE), T-rations, and fresh fruits and vegetables.

Source: FM 101-5-1
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D.2.4.5.1.1.3. POL

Items found in the Amy Class |1l Supply Group; in particular, the fuels needed to operate the
vehicles used to conduct a movement.

Definition: *note POL.::

D.2.4.5.1.2. Usage Rate

This entity is a consumption rate for each of the class of supplies. These rates are used to
compute the volume of supples needed to sustain combat so that an adequate supply network
can be implemented.

Altemate Name: usage_rate

D.2.45.2. TOE Assets

The TOE assets are those items found within a unit that are not consumed or used by the per-
sonnel at a given rate during combat. FM 101-10 lists the class of supply items and the number
of people assigned to various functions.

Altemate Name: toe_assets

D.2.45.2.1. Personnel

The body of persons assigned to the unit being moved. The number of persons and the kinds
of persons required are given in FM 101-10.

D.2.4.5.2.2. Equipment

The class of supplies needed by a unit to perform its ongoing mission. These may include
Class Il (clothes, tools, etc.), Class IV (construction matenals), Class VIl (weapons), Class VIl
(medical matenals), and Class |1X (repair parts) supplies.

D.2.4.5.2.3. Vehicles

Vehicles are a part of the Class VIl supplies. Depending upon the amount of mobility required
by their ongoing mission, a unit may or may not have enough organic vehicles to move itself.

Important attributes of vehicles needed for convoy planning are seen in Figure D-6.

D.2.4.5.3. Unit Positions
The kinds of positions that are attributes of a unit are listed below.

Current: the present location of a unit.
Planned: one or more future locations/zones.
Altemate Name: unit_positions

D.2.45.3.1. Current
The exact (as precise as possible) location of a unit at last report.
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D.2.4.5.3.2. Planned

A set of locations determined by the unit commander or his supenor for use in implementing
the later stages of a plan. Each position in the set may have a time associated with it for en-
suring proper movement coordination.

v id(str) v typelgpeof:10) v widthirat) v height (rat) v_length{rat) v _load{rat]

N\

Figure D-6 Decomposition of the Vehicle Entity

trans (typleof:d)

support (Lupleof :3)
% ord of march(tupleof:1)
supplies. /'servicesqsts)

toe assets. coord_instr{tupleof:2)

rethod (yoleof:4)
convoy 0
ir(boolean)
road(boolean) /rail {boolean) trl e

{osetof)
vater (boolean) securityftupleof:2) T
size(opeof :2)

masures(str)

convoy vehltwoleof:2)
n_org Cv{definedas: vehicles)

air_support {str) rg_cv(def inedas:vehicles)

defnse on move (str)

density(rat)

single(definedas: colum)
mltiple{osetof)

coluan,

lose (definedas:form dat )
oven(definedas: fora dat

Figure D-7 Decomposition of the Transportation Entity
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D.3. Transportation

This entity is a collection of information about how a unitis to conduct its move. The breakdown
of transportation information is listed below.

Support: what outside help is needed.

Method: medium of transport to be used.
Coordinating Instructions:  information other combat units may need.
Order of March: how to organize the unit(s) for movement.

Other important information directly related to transportation/movement of a unit is given in the
description of the *note Routes:: and *note Schedules:: entities.

Altemate Name: trans

D.3.1. Support

The kinds of outside assistance that a unit may need to accomplish a move. Support can in-
clude services, supplies, and assets from other units. The units that provide this assistance
are combat service support units.

See: "note Services::
*note Supplies::
*note TOE Assets::

D.3.1.1. Services

Services are work performed by personnel not part of the units involved in the move.

D.3.2. Method

Method refers to the medium of transportation used to accomplish a move. The four methods
of transportation recognized for Army usage are:

Road: the primary method used in most units in tactical situations.
Water: used mostly for strategic movements, also includes amphibious operations.
Rail: used where available and when time allows for it, economical.

Air: high cost, fast, can support many mission types.

D.3.3. Coordinating Instructions

Information or assistance that other units (not involved in the move directly) need to know to
help or not to interfere with the movement.
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The kinds of coordinating instructions are listed below.

Security: measures that help to ensure the moving unit's safety.
Control Measures:: measures that minimize interference from other units.
Altemate Name: coord_instr

D.3.3.1. Security

Security involves taking those measures to ensure the enemy does not hinder the planned
movement. Measures that can be taken to provide security during a move include:

Air Support: keeping enemy aircraft away from the route and moving unit.
Defense on Move: how other ground and artillery units protect the movement.

D.3.3.2. Control Measures

Instructions given to ensure that this movement does not interfere with other operations and
vice versa.

Altemate Name: ctrl_meas

D.3.4. Order Of March

Some details of the important information on how the movement is to be organized and ac-
complished.

Altemate Name: ord_of_march

D.3.4.1. Convoy Organization

How the vehicles holding all of the men and equipment to be moved are organized to best ac-
complish the move under the given circumstances. The organization of a road movement fol-
lows a set pattern of generalized vehicle groups.

The information grouped under this entity is listed below.

Size whether one or multiple columns are used.
Density the spacing between individual vehicles and groups.
Speed the rate of travel of the vehicles.

Altemate Name: convoy_org

D.3.4.1.1. Column

The column consists of all the vehicles involved in a single move over the same route. Large
groups of vehicles should be broken into manageable groups where possible, preferably along
organizational boundaries. If a column is to be broken into serials, keep a reasonable time gap
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(15-20 minutes or more) between each serial to allow for other columns to proceed through
intersection areas, to allow for halts, etc.

Relationships: has 1 *note Routes::
has 1 *note Schedules::

has N *note Serial::

Source: FM 55-30, FM 55-10

col'_umn oneof:2)

serials(osetof) element.

element (tupleof:3)

head (st ;
serial (oneof:2) agISLE) tfallrsetoﬂ

main_bo (osetof)

element . vehicle id(str)

march_units (osetof) vehicle id(str)

march unit (definedas:element)

Figure D-8 Decomposition of the Column Entity

D.3.4.1.2. Serial

A serial consists of elements of a march column moving from one area, over the same route,
at the same rate. All of the elements move to the same new area and are grouped under one
command.

Relationships: part of *note Column::
has N *note March Unit::
Source: FM 55-30

D.3.4.1.3. March Unit

A march unit is a small number (usually 7-12) of vehicles that move or halt on command or
signal from one commander.

Relationships: part of *note Serial::
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has N *note Vehicles::
Definition: See *note march unit::
Alternate Name: march_unit

D.3.4.1.4. Formation

The formation a column uses is dependent on the time of day during the march and the overall
tactical situation. The selection of a formation type affects the gap sizes and speed determi-
nations. The choice of Fixed or Govemed column length is also needed.

The three types of column formations are listed below.

Close High density (40 per KM), low speed (16 KPH)
Open Medium density (12 per KM), high speed (24 KPH)
Infiltration Low density (10 or less per hour), variable speed

See feature *note Column Length::

form dat (tupleof:3)

default speed(rat) gap_sizes{tupleof:3)

siials(rat)

rch units(rat)
fixed gaps' vehicles(rat)

f length(oneof:2)

govern factor (nat)

Figure D-9 Decomposition of the Formation Data Entity

D.3.4.1.4.1. Close

A close formation is used at night, on poorly marked routes, or in congested areas. Its advan-
tages are that full traffic capacity can be used, control is better, and fewer guides, escorts, and
route markers are needed. Its disadvantages are that quick dispersion is difficult, the column
is easily detected, congestion may occur at the point of arrival, it requires careful scheduling
and ngid control to avoid blocking at intersections, and causes driver fatigue.

Source: FM 55-30
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D.3.4.1.4.2. Open

An open formation is used during normal daylight conditions. Its advantages are a lesser
chance of enemy observation or attack, cargo moves faster, driver fatigue is reduced, fewer
accidents occur, and its flexibility. Its disadvantages are that command and control are difficult
and proper vehicle spacing is hard to maintain.

Source: FM 55-30

D.3.4.1.4.3. Infiltration

An infiltration formation is used during daylight hours in congested areas or where heavy traffic
crosses the intended route. Its advantages are that it provides maximum security and decep-
tion, high speeds are possible, other traffic has little effect on individual trucks, and it does not
hinder cross traffic. Its disadvantages are that more time is required to complete the move, col-
umn control is impossible, drivers can get lost and require specific details, halts are hard to
arrange, and orders are not easily changed.

Source: FM 55-30

D.3.4.1.5. Elements

An element is a group of vehicles, each of which performs a particular job within the group.
The first three of the element types are part of every column and its intemal serals and march
units. The last element type is optional.

The four different functional units are listed below.

Head: first vehicle in the order of march.

Main Body: bulk of the vehicles in the column.

Trail: last element where wreckers and other support vehicles are located.
Detached Party: not part of column, guard units.

Source: FM 55-30

D.3.4.1.5.1. Head

The head is the first task vehicle of the column in the order of march. The pace setter rides in
this vehicle and sets the pace necessary to meet the schedule. The convoy commander also
rndes in a vehicle at the head, but he is free to move up and down the column to make adjust-
ments as needed.

Source; FM 55-30

D.3.4.1.5.2. Main Body

The main body of the column follows immediately after the pacesetter. It consists primarily of
vehicles carrying troops, equipment, and/or supplies. The main body of a column may be sub-
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divided into serial and march units as needed. Each serial or march unitmay also be organized
into a head, body, and trail. Each head should have its own pacesetter.

Source: FM 55-30
Altemate Name: main_body

D.3.4.1.5.3. Trail

The trail is the last element of a column or lower grouping. Wrecker, maintenance vehicles,
and medical support vehicles/teams are located here. The trail element also assists in main-
taining march discipline and final clearance at checkpoints.

Source: FM 55-30

D.3.4.1.5.4. Detached Party

Detached parties (advance and follow-up) are not part of the main column. They are detailed
to perform special duties such as quartering and reconnaissance. In some tactical situations,
advance, flank, or rear guards may be required. Guides, escorts, and patrols may also be
needed for heavily traveled routes and at busy intersections.

Source: FM 55-30

Altemate Name: detached_party

D.4. Distribution Plans

See Figure D-10 and the following sections for more information.

Altemate Name: dist_plan

D.4.1. Physical Distribution Network

The Physical Distribution Network (PDN) is the collection of information used to make deci-
sions about movement and supply transportation requirements. It consists of three important
kinds of information:

1. The current or potential locations for supplies and transportation support
points.

2. The current or planned locations of all combat and support units to be
serviced via the network.

3. The links for all modes of transportation connecting points for 1 and 2 above.
Source: FM 55-10

Altemate Name: PDN
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dist planftupleof:2)

| : Tce {Ktall
supply ptsiosetof) networks.

desig_rts{tupleof:3)
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supply pt{tupleof:2) id(str)
unit_Joc{tupleof:2) rt {osetof)
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open’ prohibited’

supply_loc(definedas:]ocation) .
supervised’

unit_id(st1)
desig_sequents (definedas:road info]  dispatch’

unit_pos (def inedas:locat ion)

Figure D-10 Decomposition of the Distribution Plans Entity

D.4.2. Trafflc Clrculation Plan

The traffic circulation plan (TCP) is a specific overlay (or addition) to a map for an area of op-
erations. It designates the MSRs and other controlled routes (by classification) for the area,
indicates the potential traffic flow on those routes, and indicates where traffic control points are
to be expected.

The development of a traffic circulation plan occurs after the Physical Distribution Network
(PDN) has been derived by the G3 and G4 planners. The PDN shows all of the transportation
flows needed to sustain the supply points designated for the current and planned locations of
fiendly forces.

After the TCP is completed, the Highway Regulation Plan is formed. It listed the specific clas-
sifications for the designated routes on the TCP overlays and other useful information.

Source: FM 101-5 p. G-140, and FM 55-10, Chapter 6
Relationships: refined from *note Physical Distribution Network::
Altemate Name: TCP

D.4.2.1. Routes

A route is a planned path between the designated starting location (or current position) and
the desired end location.

Relationships: has 1 “note Control Class:: designation for its usage by vehicles
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has 1 "note Schedules:: for a moving unit's column(s) usage
has 1 *note Column::on designated portions of it at any time
has N *note Segments:: roadway between two points of interest
part of a *note Traffic Circulation Plan::

Altemate Name: rt

D.4.21.1. Segments

A segment is a significant portion of a route. It is denoted by two points. A segment may be
designated for various reasons, such as the path between two important points, dominant fea-
ture on or about the roadway involved, etc. Important entities (and relationships) about Seg-
ments are listed below.

Checkpoint: a segment has two (the end points) .

Length: a segment has a length (distance in miles or kilometers).

Relationships: part of *note Route::
consists of *note Road Information::

D.4.2.2. Control Class
There are five distinct classifications for routes in an area of operations.

Open: a minimum of control is exercised. No movement credit (such as STANAG 2154) is re-
quired. Supervision is nomally limited to military police traffic control at critical intersections.

Supervised: requires limited control by the highway traffic headquarters. The military police
provide traffic control posts and patrols. Any column of 10 (depending on theater) or more ve-
hicles or any vehicle of large size or weight will require a movement credit. Access to the route
may be regulated.

Dispatch: full control is exercised. Priorities are set for use of this type route. A movement cred-
it is required for movement of any vehicle or group of vehicles. Both organizational and area
control are required.

Reserve: route set aside for the sole use of a certain unit, specified operation, or type of traffic.
If a route is reserved for a certain unit, then the commander decides how much and what kind
of control is required.

Prohibited: no traffic is allowed.
Source: FM 55-30, Pages 5-3 and 5-4.

Altemate Name: ctrl_class
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D.5. Schedules

A schedule is a set of times, where each time is supposed to indicate the occurrence of some-
thing noteworthy (an event). For movement, the key events are the entry and exit of columns
into or past critical points.

Relationships:
has 1 *note Routes:: one Schedule determines the use of one Route
has 1 *note Column:: by one Column during the Schedules time frame
has N *note Events::

D.5.1. Events

An event is a connection between the occurrence of something and the time when it occurs
(or should occur).

D.5.1.1. Event Times

An event time is the single moment in measured time, distinct from any other. The important
event times for movement are Due times (when the lead vehicle of a column crosses a critical
point) and Clear time (when the last vehicle of a column crosses that same critical point).

schedules {osetof)

events{typleof:2)

event tineg(topleof:2)  action{tgpleof:2)

due (definedas:time) type(opeof:2)  occurance (oneof:?2)

clear{definedas:time)

halt’ actual’
commence’ scheduled’
Figure D-11 Decomposition of the Schedules Entity

How time is expressed is also important. Time can be expressed in two ways. For planning
purpose, time is usually measured in relative terms, relative to some point in time yet to be
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given a specific value. Example are D-Day and H-hour values seen in OPLANSs. Times can
also be expressed in absolute terms where the values is given in clock time form.

Relationships: has 1 *note Checkpoints:: (or Critical Point) associated with it

Altemate Name: event_times

base (opeof:2)
components{tupleof:2)

absolute’
relative’ hours {nat)
min(nat)

Figure D-12 Decomposition of the Time Entity

D.5.1.2. Action

A action is something that takes place, a change from a previous condition. The two types of
action important to movement are Halt (the cessation of movement) or Commence (begin
movement).

The occurence of an action can be subdivided into two categories, Scheduled (but not yet oc-
curred or past due) and Actual (something occurred, whether Scheduled or not). Any action
that occurs not on schedule is a potential for reaction.

D.6. Intelligence

Intelligence data for movement control covers a broad range of information, is collected from
a wide range of sources, and different information is needed at various levels of command in
planning movement at the strategic, operational, or tactical level.

See the feature *note Level of Command::
Definition: see *note Intelligence::
Alternate Name: intell

D.6.1. Technical Intelligence

Technical Intelligence is the raw information about the capabilities of various groups of entities
important to military planning. These include data about enemy weapons and vehicles, and an
area’s capacity to transport various loads and sustain combat. This last category is particularly
important to movement planning.

Altemate Name: technical
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intell(typleof:2)

technical (tupleof:1) IPB(tupleof:3)

threat (str) errain(str)
transporting(tupleof:3)
weather (str)

equip(str}  [networks.

facility(str)
Figure D-13 Decomposition of the Intelligence Entity

D.6.1.1. Transportation Intelligence

Transportation intelligence concentrates on information about the capabilities of an area of op-
erations to support movement of friendly forces. This Information fall into three major catego-
ries: Equipment, Facilities, and Networks. The Information about networks is the most crucial
to movement control, in particular, the data on roads, their bridges, tunnels, condition, etc.

Alternate Name: transporting

D.6.1.1.1. Road Information

Data about roads Is stored In as much detalil as possible, usually at the segment level. There
are five pieces of information that are needed to compute the movement capability of a vehicle
or group of vehicles.

Load Class: what kind of weight can the road or bridges on it bear.

Minimum Width: how wide can a vehicle be to fit on the roadway or how many lanes are
available.

Minimum Height: what is the minimum clearance height of any bridges or tunnels on the
roadway.
Weather Restrictions: rated by the letters X, Y, or Z.

X: road is easily trafficable in all weather conditions .

Y: road is not good going but usable in inclement weather, lower speeds.

Z: road becomes impassable in heavy rain and/or snow.

Obstructions: are there any tight radius turns, severe grades, or current existing snow block-
age (T) or flooding (W) on the route.
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road infoftupleof:9)

load class(rat)

x_speed(nat)
weather {oneof:3)

r \length(rat)

min height (rat)

X (char) _ min width(rat) endpoints(tupleof:2)
| 2(char) id(str)
Y (char)

obst ructiqns (oneof:3)

p2 (definedas:location)

W(char) (char) pl(definedas:location)

N(char)
Figure D-14 Decomposition of the Road Information Entity

In addition, there are three additional pieces of information useful in routing and scheduling
operations: End Points (described in the Checkpoints paragraph below), Length, and Speed.

Altemate Name: road_info

D.6.1.1.1.1. Checkpoints
Checkpoints are where tums may need to occur or for other reasons, but they are primarily
used to aid in the timing of vehicle passing time so that a schedule can be determined.

Special points that are Checkpoints include:

Start Point the first checkpoint of a preplanned route.

Release Point the last checkpoint of a preplanned route.

Critical Point other specially designated points on a route.

Harbor Area for halts and other functions.

Retueling Point for refueling vehicles during an extended movement.

Relationships has 1 *note Location::

has 2 *note Events:: (one Due Time and one Clear Time)

D.6.1.1.1.1.1. Location

A location can be a set of coordinates on a map or an absolute position on the earth using
latitude and longitude measurements.
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Relationships: part of a *note Check Point::

location{oneof:2)

grid coord(str) lat long{tupleof:2)

lat (tupleof:3)  long{tupleof:3)

sec_lat({rat) sec_long(rat)
min lat(nat) min long(nat)
deq lat(nat) deg_long{(nat)

Figure D-15 Decomposition of the Location Entity

D.6.2. IPB

Intelligence Preparation of the Battlefield (IPB) is done before battle to assess the operational
and tactical situation and to allow the commander to understand the area of operations so that
he can most effectively achieve the given mission. Various resulting templates are:
Doctrinal: how enemy will deploy without constraints.

Situation: how enemy will deploy within terrain and weather constraints.

Event: locations where critical events and activities will occur and where critical (high value)
targets (HVT) will appear.

Decision Support: decision point and areas of interest keyed to Events.
Definition: see *note IPB::
Source: FM 34-3

D.6.2.1. Terrain Analysis
G2 has support from attached Engineer Terrain Teams or detachments from the theater En-

gineer Topographical Battalion. The Defense Mapping Agency is the chief source of terrain
information which is available on two scales:
Planning terrain analysis: scale 1:250,000 (inches) {1 inch ~ 4 miles)

Tactical terrain analysis: scale 1:50,000 [1 inch ~ 3/4 mile)
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DMA overlays available:

Vegetation

Surface materials (soils)

Surface Drainage

Surface configuration (topology)
Obstacles

Transportation

Cross-country movement (wet and dry)
Concealment (seasonal)

Groundwater (planning DB only)
FM 5-33 provides process to be used if support is not provided.
The focus of Terrain Analysis for IPB is on OCAKA:

Observation and fields of fire or Line of Sight.
Concealment (not observable) and cover (protection from fire).
Obstacles: features that stop, impede, or divert movement.
Key terrain: seizure or control provides a marked tactical advantage.
Avenues of approach and mobility corridors: routes that provide above.
Other items of interest include Drop or Landing Zones, Communication and EW Sites, and
Main Supply Routes (MSRs).
Impontant entities derived from terrain analysis are listed below.
Obstacles: problem areas.

Mobility Corridors: the best paths for cross-country movement.

Combined Overlays: Synopsis of information at a higher level denved from several DMA over-
lays. For example, a terrain/weather overlay showing how weather conditions will affect vari-
ous kinds of terrain.

Altemate Name: terrain

D.6.2.2. Weather Analysis

Weather has significant impact on terrain and ability to perform movement. The process be-
gins with climate analysis in the area of operations, which provides climate information in an
overall context. The important aspects of weather forecast data are:
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Cloud coverage or fog: aftects visibility, good for offensive, bad for defense, affects use of air
assets.

Wind: windchill, blowing debris, NBC weapons usage.

Temperature: personnel, equipment problems.
Precipitation: state-of-the-ground, mobility.
Altemate Name: weather

D.6.2.3. Threat Evaluation

This is the understanding of enemy force characteristics such as composition and organiza-
tion, tactical doctrine, weapons and equipment, and their support systems. The process re-
sults in Doctrinal and Situational (via Terrain and Weather data) templates. Important informa-
tion from the effort includes:

Enemy Positions: where to avoid undefended movement.

Enemy Intentions: including data on their movement pattems and their usage on nuclear, bi-
ological, or chemical (NBC) weapons.

Altemate Name: threat
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Appendix E. Features Descriptions

Note: All names used in the figures to follow are either proper names used in the paragraph
identifier or the Altemate Names which can be found at the end of the entity descriptions, if

applicable.
features{tupleof:3)

representation. context.

operations.

Figure E-1 Top-Level Features for Movement Control

E.1. Operations

The major classes of operations for conducting movement are derived by analogy from the
standard Army command and control process described in FM 101-5.

Type: mandatory

Source: FM 101-5

operations (tupleof:3)

planning. directing. executing.

Figure E-2 Decomposition of the Operations Feature

E.1.1. Planning

The commander receives a mission from headquarters or input from other groups and, with
assistance from his staff, proceeds to derive a course of action that will accomplish the given
mission.

Type: mandatory
Source: FM 101-5

E.1.1.1. Route Classification

Route classification is performed to assist in planning and executing military movement. The
classification is given using a formula that briefly describes a specific route and is used on the
route reconnaissance overay or traffic circulation plan. The formula is made up of a series of
numbers and letters that express, in a standardized sequence:
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req vs_cap(boolear)

route class(tupleof:2) movement
dist_pattegn(tupleof:])

assets,
terrain dat (boolean)

mchanisg{oneof:2)
dev plan(boolean)
tode deteg(topleof:?) site_sel tpleof:d)

avtomatic’  manual’

small_scale (boolean)
large_scale{boolean}

deter_pas (boolean)
shov plan pos {boolean)
deconflict pos(boolean)

change_pos (boolean)

Figure E-3 Decomposition of the Planning Feature

* The route width

* Route type

* Lowest military load classification
* Overhead clearance

* Obstructions to traffic flow

¢ Special conditions on the route

Type: optional
Source: FM 5-36
Alternate Name: route_class

E.1.1.1.1. Enter Terrain Data

This feature allows the user to enter or modify terrain information. The entered or modified ter-
rain information may cause a need for a route or routes to be reclassified, in particular, a new
obstruction may make a route unusable o some vehicles previously allowed on the route.

Type: optional
Source: AFATDS CEP BS spec.
Altemate Name: terrain_dat

E.1.1.1.2. Mechanism

This feature describes two ways for the route classification information to be entered or de-
rived from existing online data.
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Type: mandatory
Source: Movement Control Workshop

E.1.1.1.2.1. Automatic

This feature would allow the system to algorithmically determine or update the classification of
any existing or proposed routes by analyzing all of the information about features or obstruc-
tions on the route and the surrounding terrain. This feature is not currently performed by any
operational movement control software.

Type: alternative
Source: Movement Control Workshop

E.1.1.1.2.2. Manual

This feature allows the user to enter route classification data into the system for use in route
selection.

Type: alternative
Source: Movement Control Workshop

E.1.1.2. Distribution Pattern
This feature addresses the analysis of various kinds of information to order to determine:

¢ What sizes of movement (especially supplies) will be occurring in the area of
operations.

e What roads and other movement networks and facilities exist and what are
their capacities.

* In what areas units or supplies should be located for best advantage.

* What mode of transportation should be utilized to implement a required
movement.

The traffic circulation and control plans and the designation of Main Supply Routes are two
results of this analysis.

Type: mandatory
Source: Movement Control Workshop
Altemate Name: dist_pattem

E.1.1.2.1. Mode Determination
Type: mandatory

Source: Movement Control Workshop
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Altemate Name: mode_deter

E.1.1.2.1.1. Large Scale

Large-scale mode determination is performed as part of completing a movement program. It
is the process of determining how to ship the various classes of supplies to the designated re-
ceiving and distribution sites effectively and economically.

Type: optional
Source: Movement Control Workshop
Altemate Name: large_scale

E.1.1.2.1.2. Small Scale

Small-scale mode determination is performed as part of developing or fulfilling a single move-
ment request. It is the process of determining what mode options are available and/or appro-
priate for a planned movement of material or of a unit.

Type: mandatory
Source: Movement Control Workshop
Altemate Name: small_scale

E.1.1.2.2. Develop Plan

This feature allows for the completion of specialized movement control related plans, such as
the Traffic Circulation Plan and the Highway Regulation Plan.

Type: optional
Source: FM 55-10
Altemate Name: dev_plan

E.1.1.2.3. Site Selection

Site selection is a class of features that allows users to create and modify one or more loca-
tions suitable for the organization for use in movement planning.

Type: optional
Source: Movement Control Workshop
Altemate Name: site_sel

E.1.1.2.3.1. Change Position
Allows the user to alter the selected input location manually.

Type: mandatory
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Source: AFATDS CEP BS spec.
Altemate Name: change_pos

E.1.1.2.3.2. Deconflict Position

A candidate location may not be viable due to close proximity to other friendly or potential en-
emy location or actions. Deconflict Position is a feature that allows for such checks to be made
based upon conflict parameters that vary depending on the unit or movement type involved.

Rules: requires Scheduling
Type: optional
Source: AFATDS CEP B5 spec.

Altemate Name: deconflict_pos

E.1.1.2.3.3. Show Planned Positions

For tactical units, in particular Fire Support and Air Defense units, a commander may have pre-
planned a series of fire locations to be used at various times and circumstances. It is this col-
lection of locations that the user is to view.

Type: optional
Source: AFATDS CEP BS5 spec.
Altemate Name: show_plan_pos

E.1.1.2.3.4. Determine Position

The Determine Position feature assists the user in determining the new location for a unit or
supply handling point.

Type: mandatory
Source: AFATDS CEP BS spec.
Altemate Name: deter_pos

E.1.1.3. Assets

Assets are entities that have value which must be ascertained and managed. Assets have a
set of utilization characteristics or attributes that are applicable to each of the three types of
assets (vehicles, networks, and equipment). Each kind of asset may have different utilization
characteristics. For example, a unit may “own” the vehicles it is using to perform a move but
must request to use the road space from the command that “owns” (i.e., controls) the desired
portion of the road network.

Type: mandatory

Source:
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usage (typleof :3)
organic{boolean) reyse (boolean)

nen_ozg(gpleof:d)

classes {typleof:3}  priorization{boolean)

nemrk(defingf:;z)(dehmasmsage} emn_ust_asset (boolean) alt_avail (boolean)
' referred avail (bool
vehicle (definedas:usage) P _avail (boolean}

Figure E-4 Decomposition of the Assets Feature

E.1.1.3.1. Classes
This feature captures the need for groups (classes) of assets with different characteristics.

Each of the usage features listed under Vehicles is similarly applicable to the Networks and
Equipment asset classes.

Type: mandatory
Source:

E.1.1.3.1.1. Vehicles
This is the determination of vehicles needed to facilitate a move or a series of moves. Usage
features primarily involve issues of ownership (who owns or controls the asset’s utilization).

Type: mandatory
Source:

E.1.1.3.1.1.1. Organic

This utilization feature incorporates the use of entities that are permanently allocated to the
unit (in the case of vehicles or equipment) or under the direct control of the moving unit.

Type: mandatory
Source: AFATDS CEP BS5 spec.

E.1.1.3.1.1.2. Non-Organic

This feature incorporates the use of entities that are not aliocated to the unit, but are provided
by a transportation/movement control unit to augment the unit's supply or authonze usage of
a route.

Type: optional
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Source:
Altemate Name: non_org

E.1.1.3.1.1.2.1. Common User Asset

Common User Assets are transportation vehicles, routes, and equipment set aside by a corps
or division that are available to any of its subordinate units to assist in their movements. They
are allocated on an as-needed basis to those units requesting movement assistance but are
not attached to the moving unit.

Type: optional
Source:
Altemate Name: cmn_usr_asset

E.1.1.3.1.1.2.2. Preferred Availability

The availability of the most appropriate vehicles, routes, and equipment to perform the move.
The preference may be due to size, i.e., a few large vehicles make the moving group smaller
but may be restricted to certain routes, speed, or other considerations.

Type: mandatory
Source:
Altemate Name: preferred_avail

E.1.1.3.1.1.2.3. Alternative Availability

The availability of vehicles, routes, and equipment that are sufficient to perform the move, but
are not the assets most desirable for use. This availability needs to be considered when the
preferred assets are not available.

Type: optional
Source:
Altemate Name: alt_avail

E.1.1.3.1.1.3. Reuse

Depending upon the time frame of the movement and other factors, reuse involves transport
vehicles making multiple trips to facilitate a move rather than using many vehicles making only
one trip each.

Type: optional

Source:

CMU/SE-91-TR-28 E7




E.1.1.3.1.2. Networks

This is the determination of the available transportation infrastructure assets, i.e., roads, water
routes, air lanes, and rail lines that may be used to facilitate a move.

See all of the usage features previously given under Vehicles for the various potential choices.
Type: mandatory
Source:

E.1.1.3.1.3. Equipment

This is the determination of equipment (other than vehicles) needed to facilitate a move. These
assets consist mainly of materal handling equipment (MHE) needed to load and unload trans-
port vehicles and do not affect movement unless such equipment is needed.

See all of the usage features previously given under Vehicles for the various potential choices.
Type: optional
Source:

E.1.1.3.2. Priorization

This is the notion of assigning a value to the importance (priority) of one movement to others.
This prionity value is used to resolve contention for resources (assets), including all of those
named previously.

Type: optional
Source:

E.1.1.4. Movement

This feature addresses the “how” and “which way(s)" a unit or task force is to be moved. This
is where the determination of resources occurs, the resources being the vehicles and equip-
ment needed and the usages of designated routes or paths.

movement (tupleof:4)

convoy bldg. hwy regq.
scheduling. routing.
Figure E-5 Decomposition of the Movement Feature

E.1.1.4.1. Convoy Building
Type: mandatory

Source:
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Altemate Name: convoy_bldg

convoy bldg(tupleof:2)

column form(tupleof:4) defnse plan(boolean)

c_lengthoneof:2)
gap_data(boolean)
groupings {boolean)

comp data boolean)

governed’ fixed

Figure E-6 Decomposition of the Convoy Building Feature

E.1.1.4.1.1. Column Formation

This is the process of selecting the vehicles and organizing them into various groups depend-
ing on the number and types of vehicles, the route selected, and other considerations.

Altemate Name: column_form

E.1.1.4.1.1.1. Column Length

The Column Length feature controls the distance between vehicles and groups of vehicles in
a convoy.

Type: mandatory
Source: FM 55-30, Chapter 5
Altemate Name: c_length

E.1.1.4.1.1.1.1. Fixed

A fixed column uses a prescribed distance between vehicles that is maintained at all rates of
speed. This allows the length of the convoy to remain fixed. A fixed column is used in parade
formations, for short trips, or when closing the highway to other traffic.

Type: alternative

Source: FM 55-30, Chapter 5
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E.1.1.4.1.1.1.2. Governed

A govemed column uses its speed to regulate the distance between vehicles. A speedometer
multiplier (a factor of 1, 2, 3, or higher) is used to multiply the speedometer reading to arrive
at the distance in meters or yard between vehicles. A govemed column is used in almost all
motor moves on open highways or over poor routes. In areas where road conditions are un-
reliable, a minimum distance should be set to prevent bunching of vehicles at low speeds.

Type: alternative
Source: FM 55-30, Chapter 5

E.1.1.4.1.1.2. Enter Gap Data

This feature allow the user to enter distance data between each vehicle in a group and be-
tween group of vehicles.

Type: optional
Source: FM 55-30, Chapter 5
Altemate Name: gap_data

E.1.1.4.1.1.3. Enter Groupings

This feature allow the user to group the vehicles in his convoy in columns, serials, and march
units as needed.

Type: optional
Source: FM 55-30, Chapter 5
Altermate Name: groupings

E.1.1.4.1.1.4. Enter Composition Data

This feature allows the user to enter the vehicle type and other characteristics (height, width,
and weight) that are particularly important for each vehicle in the convoy.

Type: optional
Source: FM 55-30, Chapter 5
Altemate Name: comp_data

E.1.1.4.1.2. Defense Planning
Defense planning is considering the effect that the enemy may have upon a proposed move-
ment. This includes selecting a route that the enemy cannot easily intervene upon, organizing

the convoy to place guard forces at appropriate locations, requesting and coordinating fire
support, and other considerations.

Type: optional
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Source: FM 55-30, Chapter 6
Altemate Name: defense_plan

E.1.1.4.2. Scheduling

This feature addresses the “when” of moving a unit or task force. Scheduling of a movement
can be critical because the timing of other movements and the arrival time may be important
factors in gaining surprise in an attack or ensuring that momentum is maintained.

Type: mandatory

Rules: requires Routing
requires Convoy Building

Source:

schedul ing{tupleof:3)

dep event s (boolean) ops (tupleof:4)
bkwd plan(boolean)

set_actual time(boolean)
deter critical time(boolean)
deter_ctrl pts{boolean)

calc travel time(boolean)

Figure E-7 Decomposition of the Scheduling Feature

E.1.1.4.2.1. Dependent Events

The ability of a scheduling or deconfiicting system to adequately determine that an event has
some connection to other events and that a change to such an event in a schedule requires
changes to any dependent events.

Type: mandatory
Source:
Altemate Name: dep_events

E.1.1.4.2.2, Backward Planning

In some situations, the arrival time at the destination is the critical factor in a movement. Back-
ward planning allows the sequence of events to be specified in reverse order so that the last
value determined is the start time that will ensure the moving unit(s) arrive at the proper time.
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Type: mandatory
Source:
Altemate Name: bkwd_plan

E.1.1.4.2.3. Scheduling Ops
Scheduling options available to the user of the system.

Type: mandatory
Source: AFATDS CEP B5 spec.
Altemate Name: ops

E.1.1.4.2.3.1. Calculate Travel Time
After a convoy has been built, a route selected, a critical time selected, and control points not-
ed, the remainder of the movement schedule can be calculated.

Type: mandatory
Source: AFATDS CEP B5 spec.
Altemate Name: calc_travel_time

E.1.1.4.2.3.2. Determine Control Points

After a route has been determined, the user is allowed to enter data on the durations of rest
and refuel stops at appropriate points and to designate his usage of critical points, control (re-
porting) points, or other indicated points on a traffic control plan.

Type: mandatory
Source: AFATDS CEP B5 spec.
Altemate Name: deter_ctr_pts

E.1.1.4.2.3.3. Determine Critical Time

This operation allows the user to set either the time of leaving the old location or the time to
arrive at the new location as the critical time for scheduling the remainder of a move.

Type: mandatory
Source: AFATDS CEP B5 spec.
Altemate Name: deter_critical_time

E.1.1.4.2.3.4. Set Actual Time

Often a plan or order is issued without stating the true times for movements to occur; the times
are given in terms relative to some initial event time. When a message or order is received that

E-12 CMU/SEI-91-TR-28




sets the time of start, the ‘H-hour’, this operation allow the user to enter this time and calculate
the true time that other planned movements are to occur.

Type: mandatory

Source: AFATDS CEP B5 spec.

Alternate Name: set_actual_time

E.1.1.4.3. Routing

Routing is the determination of the path between a unit's current position or other designated
start point and its ultimate destination or release point.

Type: mandatory

Source:

routing(tupleof:4)

primary route (boolean)

selection(oneof:2) alternate_route(boolean)

routing opg(tupleof:3)
best'
satisfice’

change_rt (boolean) enter _sgmnt (boolean)

deter rt(tupleof:1)

auto_routing(boolean)

Figure E-8 Decomposition of the Routing Feature

E.1.1.4.3.1. Selection

The amount of work to select an optimal route may be too time-consuming (computationally
intensive). This feature allows route selection to be less than optimal if desired.

E.1.1.4.3.1.1. Best

The best option will find the optimal route for a given starting and ending location. The time to
find the best route may be long because many different paths may need to be checked.

Type: alternative

Source:
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E.1.1.4.3.1.2. Satisfice

This feature allows the selection process to stop after one route is found that meets the given
requirements for load class of vehicles, width, etc. Note: this requires a kind of deconfliction
separate from the time space deconfliction performed by a coordinating command.

Type: alternative
Source: AFATDS CEP B5 software

E.1.1.4.3.2. Routing Ops
Source: AFATDS CEP B5 spec.

Altemate Name: routing_ops

E.1.1.4.3.2.1. Change Route
This feature allow the user to modify a route already created.

Type: mandatory
Source: AFATDS CEP BS spec.
Altemate Name: change_nt

E.1.1.4.3.2.2. Determine Route

Determine Route allows the user to select a path between two points using predefined route
segments.

Type: mandatory
Source: AFATDS CEP BS spec.
Altemate Name: deter_rt

E.1.1.4.3.2.2.1. Auto-Routing

This feature allows the user to let the system select the route based upon a starting and ending
location, sufficient information about possible segments that can be used, and the character-
istics of the vehicles to be used.

Type: optional
Source: DAMMS-R preliminary requirements

E.1.1.4.3.2.3. Enter Segment

Enter Segment allows the user to add or delete a segment to or from a list of defined route
segments.

Type: mandatory
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Source: AFATDS CEP B5 spec.
Altemate Name: enter_sgmnt

E.1.1.4.3.3. Alternate Route

One or more paths that are acceptable for movement but are not as desirable as the primary
route. One of them is selected and allocated for use if the primary route is unavailable for some
reason.

Type: optional
Source:
Altermate Name: altemate_route

E.1.1.4.3.4. Primary Route
This is the preferred path from a starting point to a destination. It may be preferred due to its
length (shortest), available cover, or other considerations.

Type: mandatory
Source:
Altemate Name: primary_route

E.1.1.4.4. Highway Regulation

Highway regulation is the centralization of certain functions to one echelon of command so that
subordinate commands request and receive approvals for operations that the superior com-
mand will be responsible for in terms of command and control.

Type: optional

Altemate Name: hwy_reg
hwy reg(tupleof:2)

traffic_control (boolean)  deconflict {tupleof:3)

dep_events (boolean) ral evnt (boolean)
indep evnt (boolean)

Figure E-9 Decomposition of the Highway Regulation Feature
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E.1.1.4.4.1. Highway Traffic Regulation

The coordination and the actual use of the road network by vehicles, personnel, and animals
needed tp meet military requirements. It consist of planning, routing, scheduling, and diverting
movements on the available road networks in accordance with priorities.

Type: optional

Rules: requires Develop Plan
requires Pn'oritizatidn

Source: FM 55-10

Altemate Name: traffic_control

E.1.1.4.4.2. Deconfliction

The proposed schedule for a moving unit must be compared against the schedules of all other
units that may be using the same route (or any part thereof) or that may otherwise interfere
with already planned movements. This is the time space deconfliction that must be performed
by a designated unit within a specified chain of command.

Type: mandatory

Rules: requires Scheduling
Source: AFATDS CEP B5 spec.

Alternate Name: deconflict

E.1.1.4.4.2.1. Dependent Events
See paragraph E.1.1.4.2.1.

E.1.1.4.4.2.2. Independent Events

The ability of a scheduling system to adequately determine that an event has no connection
with some other events and thus, a change to that event in a schedule does not affect any in-
dependent events.

Type: mandatory
Source:
Altermate Name: indep_evnt

E.1.1.4.4.2.3. Parallel Events

The ability to schedule and deconflict multiple events that occur at the same point or period in
time. These events may be independent (only coincidence is the time relationship) or depen-
dent (these events need to occur together).

Type: mandatory
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Source:
Altemate Name: paral_evnt

E.1.1.,5. Balance Requirements vs. Capabilities

This input occurs when the commander is attempting to determine an appropnate course of
action based upon the mission as he perceives it, and he needs to know if his transportation
assets can support the movement of troops and their sustainment. It occurs at the beginning
of mission planning and whenever circumstances change enough that initial type planning is
needed.

Type: optional

Rules: requires Mode Determination
Source: Movement Control Workshop, FM 55-10

Altemate Name: req_vs_cap

E.1.2. Directing

After a course of action has been established by the commander, it is transformed into orders
for his subordinate units.

Type: mandatory
Source: FM 100-15

directing (tupleof:2)

inputs(tupleof:2) outputs(tupleof:2)

messages.
host nat quid (boolean) replies(definedas:messages)
strip map{boolean)

Figure E-10 Decomposition of the Directing Feature

E.1.2.1. Receive Inputs

The system must be able to receive inputs such as orders requiring movement and the results
of requests sent to other agencies for approval.

Type: mandatory
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Source:
Alternate Name: inputs

E.1.2.1.1. Host Nation Guldance
This input occurs when the local authorities in a region where the Army is located impose re-
strictions and/or rules about the use of roads in the area.

Type: optional
Source: Movement Control Workshop, FM 55-10
Alternate Name: host_nat_guid

E.1.2.1.2. Messages
This feature aliows for systems to get inputs from interfaces to other systems.

messages (tupleof:7)

vat_order (boolean) other (boolean)

mvmt_request (boolean) coord response (boolean)
mvnt_stat rgst {boolean) coord request {boolean)
nvmt_stat rspn(boolean)

Figure E-11 Decomposition of the Messages Feature

E.1.2.1.2.1. Movement Order

This is the final authority for a unit to proceed with a movement. The receipt of this order pre-
sumes that all coordination with lateral and outside organizations has been performed.

Type: optional
Source: AFATDS CEP B5 spec.
Alternate Name: mvmt_order

E.1.2.1.2.2. Movement Request

This message is for a higher echelon unit. it contains the details of a proposed movement by
one of its subordinates. Alternately, a superior unit can inform its subordinate of its preliminary
approval of a move prior to final coordination and issuance of a movement order.

Type: optional

Rules: requires Movement Order
Source: AFATDS CEP BS5 spec.
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Altemate Name: mvmt_request

E.1.2.1.2.3. Mvmt. Status Request

A command unit wants to know the current status of movement being performed by the receiv-
ing unit.

Type: optional

Rules: requires Movement Status Response
Source: AFATDS CEP BS spec.

Altemate Name: mvmt_stat_rqgst

E.1.2.1.2.4. Mvmt. Status Response
A subordinate unit has reported its current movement status to the appropriate superior.

Type: optional
Source: AFATDS CEP B5 spec.
Altemate Name: mvmt_stat_rspn

E.1.2.1.2.5. Coordination Request

In the battlefield, maneuver units need to coordinate their movements with lateral commands
in other BFAs (fire support, air defense, etc.) and vice versa. This message is from a lateral
BFA command requesting concurrence for a movement request.

Type: optional

Rules: requires Coordination Response
Source: AFATDS CEP BS spec.

Altemate Name: coord_request

E.1.2.1.2.6. Coordination Response

In the battlefield, maneuver units need to coordinate their movements with lateral commands
in other BFAs (fire support, air defense, etc.) and vice versa. This message is from a lateral
BFA command acknowledging a movement or providing information to alter a movement re-
quest.

Type: optional
Source: AFATDS CEP B5 spec.

Altemate Name: coord_response
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E.1.2.1.2.7. Other
This feature allows for input messages other than those indicated above.

Type: optional
Source: Movement Control Workshop

E.1.2.2. Generate Outputs

The ability to format movement information in the ways needed for inclusion into the appropri-
ate sections and annexes (appendices) of an OPLAN or other orders dealing with movement.

Type: mandatory

Source: Movement Control Workshop
Source: AFATDS CEP BS spec.
Altemate Name: outputs

E.1.2.2.1. Produce Strip Map

A strip map is a map of a route, showing only the roads or other segments to be used and the
immediate surrounding terrain (along with checkpoints and times), which provides the minimal
necessary information for a driver to proceed with the movement.

Type: optional
Source: AFATDS CEP BS5 spec.
Altemate Name: strip_map

E.1.2.2.2. Replies
This feature allows for the sending of any message needed for movement purposes.

See Messages (Para. E.1.2.1.2.) and its subparagraphs.

Source: Movement Control Workshop

E.1.3. Executing

Here the current situation is monitored. Plans are changed and new orders based upon per-
ceived need are issued.

Type: optional

Rules: require Scheduling
Source: FM 100-15
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executing({upleof:3)

adjust (tupleof:1)

in transt vis(boolean)
maintn_mvmt_dat (boolean)

monitoring(tupleof:3)

unit_pos (boolean)
unit_stat (boolean)
critical tim(boolean)

Figure E-12 Decomposition of the Executing Feature

E.1.3.1. Monitoring
The commander and staff must monitor the reports coming in about both the situation of his
own troops and that of the enemy.

Type: mandatory
Source: FM 100-15

E.1.3.1.1. Check Critical Times

This feature allow the user to check the current time against critical times in the movement file
and indicate if a unit has not reported passing a critical point within a given range of the
planned time.

Type: optional
Altemate Name: critical_tim
Source: AFATDS CEP BS spec.

E.1.3.1.2. Show Unit Movement Status
This feature allows the user to view the collected status information of all moving units.

Type: optional
Source: ATATDS CEP B5 spec.
Altermate Name: unit_stat

E.1.3.1.3. Show Moving Units Positions
This features displays the current known location of all units under movement orders.
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Type: optional
Source: AFATDS CEP B5 spec.
Altemate Name: unit_pos

E.1.3.2. In-Transit Visibility

This feature allows supply and logistics personnel to ascertain the location of shipments with-
out knowing the transportation method or vehicle used. This is done by integrating data about
the location of vehicles with the contents listings of the vehicles.

Type: optional
Source: Movement Control Workshop
Altemate Name: in_transit_vis

E.1.3.3. Adjust

The commander modifies his plans and issue new orders to take advantage of unforeseen en-
emy actions or to remedy existing or potential problems unaccounted for previously. This ad-
justment will utilize most of the features as seen under the Planning feature of this feature set.

Type: mandatory
Source: Movement Control Workshop

E.1.3.3.1. Maintain Movement Data

The user must be able to delete old information from movement files and update movement
data as updates and new information come in.

Type: mandatory
Source: AFATDS CEP B5 spec.

Altemate Name: maintn_mvmt_dat

E.2. Context

This set of features relates the objectives of movement to the steps needed to accomplish
movement. These features are intended to provide ‘context’ to the Operations features.

E.2.1. Mission

E.2.1.1. Estimate

An estimate is a guess made about the feasibility of a movement to see if a unit or force can
be moved to support a mission or a course of action under consideration by the commander.
It involves a quick check of the unit/force’s location, status, and the overall situation without
doing all of the detailed planning to know exactly how the movement will be performed. It usu-
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ally results in a yes or no decision. The feasibility of a movement may be checked by the or-
ganization approving a request to move or that issues the order that necessitates a movement.
Developing a movement estimate is an important part of developing a course of action.

est imate’
OPLAN'

joint’

central ized" theater army’

distributed’

regional

EUCOM(de finedas:CINC parans)

PACOK {def inedas:CINC params)  /SOUTHCOM (def inedas:CINC_parans)

strategic(oneof:2) \ tactical.
CENTCOM{def i nedas:CINC params]
q:euliom)(hpleof:l)

crisis’
deliberate’ lateral (boolean)

Figure E-13 Decomposition of the Context Features
This altemative is not currently supported by any automated movement control system.
Type: alternative
Source: Movement Control Workshop

E.2.1.2. Operational Plan

This feature signifies that a more complete set of calculations be performed to determine the
routes, schedules, and mode allocations to be used to implement the movement program for
inclusion into OPLANS, etc.

Type: alternative
Source: Movement Control Workshop

Alterate Name: OPLAN
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E.2.1.3. Operational Order

This feature signifies that the complete set of calculations be performed to determine the exact
route, schedule, and convoy organization to be used to implement a specific movement for in-
clusion into OPORDs, movement requests, etc.

Type: alternative
Source: Movement Control Workshop

Altemate Name: OPORD

E.2.2. Control Strategy

This feature describes how movement control is implemented in terms of how organizations
participate in the movement process and what effects their decisions can have on others.

Type: mandatory
Source:
Altemate Name: ctri_strgy

E.2.2.1. Centralized

In a centralized movement control system, all functionality is placed (with the exception of
some limited convoy planning aids) with a single organization that is responsible for coordinat-
ing all movement with a region. No unit or logistical movement can take place without this cen-
tral organization being cognizant of it because no one else has the ability to analyze the effects
of a new potential moves on ones already in progress or scheduled.

Type: alternative
Source:
Altemate Name: central

E.2.2.2. Distributed

In a distributed movement system, various aspects of movement functionality are capable of
being handled at multiple sites. A unit planning a move can gain access to currents conditions
and plans in order to understand what options (modes, roads, etc.) are available and what can-
not be done.

Type: alternative
Source:

Altemate Name: dist
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E.2.23. Global

In a global movement system, an attempt is made to optimize a large number of unit and ma-
teriel movements to achieve the maximum throughput possible in a theater. This kind of sys-
tem is intended to have cognizance of all movement requirements and capabilities within its
scope.

Type: alternative

Source:

E.2.3. Regional CINC

A Regional CINC is a major geographic area of the world in which the Army has a preexisting
command structure and set of procedures coordinated with the nations in the region as to cer-
tain conditions and constraints upon planned movement in that area. These conditions and
constraints will affect movement operations.
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